Introduction
The ISO and Spitzer space observatories yielded a treasure trove of data on dust and ices covering dust grains. Now Herschel, and soon SOFIA and ALMA, will provide unprecedented views of the molecular world of the interstellar medium (ISM). It is on dust grains that key ISM molecules, such as hydrogen, formaldehyde, methanol, and water are formed. As a result of these new observations, there is a great need to know more about the interaction processes of atoms and molecules with dust grains. (The Proceedings of the 2010 NASA Laboratory Astrophysics Workshop (www-cfadc.phy.ornl.gov/nasa_law/) give a good view of recent accomplishments in the study of atom/molecule -solid interactions as well as other aspects of laboratory astrophysics.)
In the last decade and a half there has been a tremendous increase of interest in laboratory studies of ISM processes occurring on interstellar dust grains. This has prompted the entrance into this field of a number of laboratories with a tradition in surface science. Besides the standard probes that have been used in the past, techniques are now available that can give precise information at the atomic/molecular level about the formation of molecules on dust, including: Thermal Programmed Desorption (TPD), Reflection Absorption Infrared Spectrometry (RAIRS), Resonant Enhanced Multiphoton Ionization (REMPI), and Atom Force Microscopy (AFM). These techniques yield information about the kinetics and energetics of atomic/molecular diffusion on and desorption from surfaces, the products of reactions, the ro-vibrational state of ejected products, and the morphology of the solid surfaces, respectively. The success of research in atom/molecule/charged particle/photon-dust interaction has produced a surge of publications. Studies of interest to astrochemistry are now regularly published in chemical physics/ surface science journals. A representative sample of such literature is listed below. It can be of use to astronomers and astrochemists in understanding the crucial steps of reactions on dust analogues.
In theoretical research, there are two developments of note: the use of new stochastic tools to predict the molecule formation process on grains of different sizes, and the study of reaction mechanisms (Langmuir-Hinshelwood, Ealy-Rideal, and hot-atom) on surfaces of materials of astrophysical interest. Most of these studies pertain to hydrogen interaction with graphite/graphene/PAHs and appear in the chemical-physics literature.
Several research groups that are currently working in this area are listed here, each with its group leader and main research focus: • The Chemical Enrichment of the Intergalactic Medium, Lorentz Center, Leiden, the Netherlands, 2009
• Interstellar Surfaces: from Laboratory to Models, Lorentz Center, Leiden, the Netherlands, 2009
Notable publications
Most of the works cited below regard the laboratory experiments and theories of photon and particle interaction with solid surfaces that are relevant to understanding similar processes occurring in space. Included in this selection are papers about PAHs (Polycyclic Aromatic Hydrocarbons) that are relevant to atom/surface interactions. Additional information on PAHs can be obtained in the report of the Commission 14 Working Group on Molecular Data. Key observations that are related to dust are included. 
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